Differential rates of gene expression monitored by green fluorescent protein.
The use of green fluorescent protein (GFP) as a reporter gene has made a broad impact in several areas, especially in studies of protein trafficking, localization, and expression analysis. GFP's many advantages are that it is small, autocatalytic, and does not require fixation, cell disruption, or the addition of cofactors or substrates. Two characteristics of GFP, extreme stability and chromophore cyclization lag time, pose a hindrance to the application of GFP as a real-time gene expression reporter in bioprocess applications. In this report, we present analytical methods that overcome these problems and enable the temporal visualization of discrete gene regulatory events. The approach we present measures the rate of change in GFP fluorescence, which in turn reflects the rate of gene expression. We conducted fermentation and microplate experiments using a protein synthesis inhibitor to illustrate the feasibility of this system. Additional experiments using the classic gene regulation of the araBAD operon show the utility of GFP as a near real-time indicator of gene regulation. With repetitive induction and repression of the arabinose promoter, the differential rate of GFP fluorescence emission shows corresponding cyclical changes during the culture.